What is the economic impact of an institution of higher learning? This is a question being asked with increasing frequency, often by the universities themselves for use in capital campaigns to support requests for donations. Although the traditional approach to economic impact analysis as applied to special events, conventions, and so forth uses a standardized methodology, universities present a unique problem. This problem stems from the fact that universities, in addition to generating the usual impact associated with incremental area spending flows attributable to the operation of the university, also create additional future area impact through such enhancements as human capital formation and increasing an area's technological base. Although the human capital and technological-base enhancement issues have been explored in labor and regional science literature, the formation of human capital and an area's technological-base effects attributable to a specific university (and relative to that which would have been generated elsewhere had the university not existed) is a thorny issue. This article is an attempt to sort out the salient issues of economic impact analysis for universities.
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The "ground rules" for doing economic impact analysis on institutions of higher learning were published by the American Council on Higher Education in 1971, a result of a study conducted by Caffrey and Isaacs (1971) . This "traditional" approach, used subsequently in many university impact studies ("Economic Impact of Loyola University Chicago," 1994; "Economic Impact of Marquette University," 1994; Palmer, 1995; Wylie, 1998) , determines impacts on the basis of export effects-incremental economic activities derived from nonlocal sources resulting from the operation of the university. Because this approach ignores import substitution effects (activity arising from local sources that would have occurred outside the area had the university not existed), these studies understate actual impact.
Import substitution occurs whenever local residents attending an event would have otherwise spent funds outside the area had the event not occurred. In the case of an educational institution, such impact will arise whenever students from the local area attending the institution would have (Cobb & Weinberg, 1993) . Our experience with this additional source of traditional impact is that it is likely, in virtually all cases, to be as important as that associated with the economic activity of nonlocal individuals. Furthermore, we found that measuring the impact of import substitution was manageable and easily communicated to administrators of educational institutions who would likely find it beneficial to utilize in their capital campaigns (Blackwell, Cobb, & Weinberg, 1997) . More recent studies of the economic impact of universities do include import substitution effects (Berger & Black, 1993; Bluestone, 1993; Greenwood, Griffin, Owen, & Pfalzgraff, 1996) but have problems with another important source of impact-human capital formation.
Education can be viewed as an investment in human capital and, as such, imparts a regional economic impact to the extent that graduates remain in the area and have higher lifetime earnings. Many studies, aside from mentioning that institutions of higher learning contribute to the region's stock of human capital, find the measurement problems to be overwhelming and opt not to include this impact. The Indiana University impact assessment simply cites a Bureau of Labor Statistics study that found that median weekly earnings of college graduates are higher than those of high school graduates by a factor of 1.78 (Palmer, 1995) . Greenwood et al. (1996) indicated that human capital should be included in "supply-side" effects. Particularly, they argued that higher education not only enhances the quality of the labor force, it also attracts further business activity. Yet, they left these effects unmeasured. It was not until the Bluestone (1993) and Berger and Black (1993) studies that we saw discounted lifetime earning differentials being estimated in an attempt to measure the human capital impact of higher education. Unfortunately, these attempts suffered from misspecification-a fatal flaw arising from data limitations (specifically, they did not incorporate ability differences). Despite these pioneering efforts, to date no improvements have overcome the ability bias (Beck, Elliot, Meisel, & Wagner, 1995) .
In addition, capturing the economic impact of higher education on human capital in a region requires determination of the effect of a specific institution's education on future activity levels as well as the comparison of that effect of what would have occurred had the student been educated elsewhere. It is the relative value added, after all, that results in incremental economic impact. Even with the knowledge of what each student's alternative educational choice would have been, it is simply not possible to objectively quantify the educational gains from attending one institution relative to another. Furthermore, in attempting to make such estimates, leaders of institutional capital campaigns risk creating both credibility problems and controversy.
Institutions of higher learning also enhance the technological base in the region if industry operations locate nearby and receive a unique transfer of knowledge from the institution's research efforts (Florax & Folmer, 1992; Varga, 2000) . In attempting to estimate these contributions, Greenwood et al. (1996) found problems similar to those of measuring the institution's impact on human capital. That is, the impact study must include a measure of the discounted value of the differences in flows of future economic activity-differences that arise from firms and institutions that are located in the area due to the presence of the university. Because ties to specific universities may be loose, identification of these operations, outside of costly surveys, is not possible. Moreover, such effects are unlikely to be important enough to justify the costs when the institution analyzed is basically an undergraduate institution with ties that are limited to consulting services by a fairly small segment of university personnel.
To conclude, we find that the problem of estimating the economic impact of institutions of higher learning has not been successfully resolved in the existing literature because of the omission of import substitution effects, inadequate treatment of human capital effects, and problems capturing institution-specific effects related to enhancement of an area's technological base. The purpose of this article is to enrich the discussion of the issues inherent in the application of economic impact analysis to educational institutions. This article also presents a case study, an economic impact analysis of Xavier University in Cincinnati, Ohio, to illustrate the methodological issues involved. Because Xavier University is an undergraduate liberal arts institution that does not engage in fundamental technological and manufacturing research, the problems of measuring knowledge impact on local production processes are not relevant to our case study.
This article provides three contributions to the literature on the economic impact of educational institutions. We begin by describing the process of undertaking "traditional" economic impact analysis, including estimating the phenomenon of import substitution for universities. Then, we propose an approach for measuring the human capital impact of educational institutions, which allows us to address this potentially important source of impact without the controversy described earlier. Finally, we provide a case study of Xavier University, and we then summarize our conclusions.
TRADITIONAL ECONOMIC IMPACT
We measure traditional economic impact from two fundamental areas of economic activity. The first, and the one on which analysts typically focus, involves spending associated with the operation of the academic institution that arises from nonlocal sources. The second is based on spending from local sources that would have occurred outside the area had the academic institution not operated. These two forms of activity comprise the traditional direct incremental economic impact associated with the educational institution. Indirect, or secondary, effects also occur to the extent that direct expenditures generate additional area spending flows. The economic impact from both direct and indirect sources is usually described in terms of incremental changes in metropolitan area gross sales, income, and employment. These variables are used to measure impact through a regional input-output model, such as the U.S. Department of Commerce's (1992) RIMS-II model, which captures the total direct and indirect effects from the operation of the educational institution.
The data necessary to make these calculations require, at a minimum, information on students: from where they come and where they would have attended school had they not come to the institution. Also needed are the institution's budget flows delineating sources of revenues to the university and expenditures made by the university, as well as estimates of off-campus spending (by students, parents and relatives, alumni, and so forth). Although each educational institution is unique, the data described should be available from the administrative offices associated with the university budget, admissions, athletics, alumni development, and student development. The data provided from each of these offices should be coordinated for consistency and should reflect whether the spending/revenue flows occurred inside or outside the economic region.
University budget offices have data on both the revenue and expenditures side of university operations. For private institutions, typically the largest sources of revenues involve tuition and fee payments (where tuition includes outside scholarship assistance net of any university-based financial aid), room and board expenditures, and revenues from gifts associated with the alumni development. Athletic programs generate additional revenues, as do other university institutions and arrangements, such as special-event programs (examples include summer conferences, student orientation, and homecoming), the university bookstore, contracts with providers and vendors, and ceremonial events such as graduation and honors convocations. Public institutions have an additional major source of general revenues from state or local governments.
All student-based expenditures must be adjusted for the proportion of students attending from out of the area. However, the proportion of local to nonlocal students is likely to vary across the revenue categories. For example, the undergraduate and graduate student proportions are likely to differ from each other as well as from the mix of students using university housing and food contracts. If the enrollment and student development offices are able to provide the proportion of local to nonlocal students in categories such as these, the university budget data can be delineated accordingly. The athletics office has information on how funds are divided between local and nonlocal sources. Similarly, the alumni development office can provide information on the geographic sources of alumni giving. For any economic impact study to be credible, such adjustments are necessary.
Off-campus spending generated from nonlocal sources can be as significant a source of direct impact as the university budget items. Such activities include expenditures for off-campus housing, meals, entertainment, and transportation. Although information on a per-student basis may not be available, the student development office may be able to provide some broad estimates of these flows. Student development should also be able to provide data on the number of students living off campus and the percentage of students who are from out of town. Additional off-campus expenditures arise from special events associated with the university. In cases in which family visits occur, some estimate of the average length of stay and average group size is needed. Student development may be able to provide such estimates. In events involving athletics, some estimate of the number of out-of-town attendees and their typical spending level is also necessary. The other source of direct economic impact involves local students who would have attended an out-of-town institution had they not gone to the local institution. This source of impact can be significant. If the admissions office is unable to provide this information, a survey of incoming local freshmen can determine whether they would have gone to other institutions outside the area and whether these institutions are public or private. Data are available at the national level to estimate what the typical student spends for tuition (adjusted for financial aid), room and board, and other things, at both public and private institutions. If one presumes that the monies these students would have spent at out-of-town institutions are now being spent in the area (whether or not it is part of their educational spending), it follows that that spending generates economic impact attributable to the local institution. Furthermore, any spending by parents and friends that also would have occurred outside the area creates additional impact. Data on area spending by families and friends of nonlocal students can estimate this effect.
All direct expenditures have multiplier effects to the extent that at least a portion of the monies spent directly in the area, associated with either the nonlocal student group or the import substitution of the local student group, are respent in the area. For example, tuition revenues derived from nonlocal sources become income for faculty and staff, who in turn buy housing, food, clothing, and so forth. The size of these indirect, or secondary, effects depends on the size of the metropolitan area as well as the nature of the spending by the institution. For example, university spending on salaries has a far larger secondary effect than spending on computers unless the computers are manufactured locally. Therefore, detailed data on the expenditure side of the university budget are necessary to determine the magnitude of these effects.
Ideally, these categories of expenditures will fall into categories consistent with an area-specific input-output model such as the RIMS-II model. This model is available for most metropolitan areas from the U.S. Department of Commerce and is constructed from national data adjusted for local industry composition. Each expenditure category in the model has specific multipliers for gross sales, earnings, and employment. Entering the amount of spending by the university in each category, adjusted for the local/nonlocal origin of such revenues, generates the indirect effects that, when added to the direct effects, produces the three measures of economic impact.
Including these indirect effects typically increases total economic impact by 50% to 100% of the direct impact levels. Including the import substitution effect often results in nearly doubling the effects of nonlocal sources. As long as the data used are carefully controlled for geographic location, the result is a detailed and credible estimate of what we call the "traditional" economic impact analysis (Blackwell et al., 1997) .
HUMAN CAPITAL IMPACT
Educational institutions generate another form of impact not traditionally associated with economic impact analysis. This additional impact occurs because education increases future productivity and therefore incomes and economic activity. To the extent that this activity occurs locally, future economic impact is created. Attempting to quantify this impact requires not only the determination of the effect of a specific institution's education on future activity levels but also the comparison of that effect on what would have occurred had the student been educated elsewhere. This requires knowledge about what the graduates would have done had they not attended the institution being analyzed (which is information already collected for the import substitution analysis). It also requires comparing the "value-added" of the institution to its alternatives. It is difficult enough to attempt to estimate the value-added generated by a specific institution, as anyone ever associated with the process of institutional assessment knows. Comparing the value-added to that associated Educational institutions generate another form of impact not traditionally associated with economic impact analysis. This additional impact occurs because education increases future productivity and therefore incomes and economic activity.
with alternative institutions not only compounds the problem but also is likely to be controversial and counterproductive. Even if such estimates are made, additional problems include determining which graduates are likely to remain in the area and the appropriate discount rate to apply to the future stream of enhanced earnings.
Furthermore, many analysts believe that there is value to education beyond simply enhanced earnings. For example, many private institutions focus on the student as a person and member of society. Placing an economic value on this aspect of the student's development is absurd. Yet, the importance of the human capital effect from higher education should not be dismissed simply because it is impossible to quantify fully. Thus, we propose an alternative method to estimate this human capital effect without the controversy.
We propose to capture the human capital effect by estimating the effect of the institution on its students' postgraduate locative decisions. By doing so, we are able to estimate how many college-educated people remain in the area because they attended the educational institution. Whether they are employed, or how they are employed, could be part of the analysis, but it is not crucial. Although local business leaders stress the need for a better educated labor force and, hence, want estimates of graduates coming to the area, others see value in education beyond increased future earnings and are less concerned with whether graduates choose employment. By focusing attention on the effect the educational experience has on the graduate's choice of residence following school, we do not generate the kind of controversy that comparisons of schools are almost certain to create. Making these estimates does require additional data from outside sources, but we have found that such data are not difficult to obtain.
Our measure of the educational institution's effect on postgraduate locative decisions begins with the assumption that all students who come from outside the area and remain in the area following graduation do so largely because they attended the local institution. This calculation requires only that the educational institution's alumni and enrollment data be combined to determine those students enrolled from outside the area who remained in the area following graduation. We use nonlocal graduates' residential location several years following graduation (instead of that immediately following graduation) as an indicator of this effect.
Our second assumption is that local graduates may also be more likely to remain in the area than they would have had they attended a nonlocal institution. To determine whether attendance at the local educational institution increases the likelihood that local students stay in the area, we suggest using data from the alumni associations of the local high schools most likely to send their graduates to the local institution. Alumni directories provide both the college choice of each high school graduate and where they currently reside.
Based on these two assumptions, we can estimate the effect of the educational institution on the postgraduate locative decision. We do so by comparing the rate at which students who choose to leave the area to attend college return to the area following graduation with the rate at which those who attend the local institution remain in the area after. The extent to which the percentage of those educated locally who stay in the area exceeds the percentage of those who are educated elsewhere and return to live in the area provides this estimate.
We note that a possible bias exists with this measure-it could be argued that local students choosing to go to local colleges are more disposed to remain in the area than their counterparts going away to college. If this is true, then our estimate of the institution's impact on the locative decision is overstated. Despite this possible limitation, we believe our measure is preferable to attempting a measure of value-added or, worse yet, ignoring the human capital improvement. Also, in defense of our measure, it is likely to resonate well with local business leaders in their concerns about the availability of an educated workforce.
THE XAVIER UNIVERSITY CASE STUDY
The Xavier University Center for Economic Research completed a study of the university's economic impact on the Cincinnati Metropolitan Area (Blackwell et al., 1997) . In this portion of the article, we present a brief summary of that research. It will be helpful to begin with a description of 92 ECONOMIC DEVELOPMENT QUARTERLY / February 2002 We propose to capture the human capital effect by estimating the effect of the institution on its students' postgraduate locative decisions.
Xavier University because each educational institution presents its own unique characteristics that help to shape the impact analysis. Xavier University is a regional, Jesuit undergraduate institution with a number of specialized graduate nonresidential programs. Its enrollment consists of roughly 3,000 full-time undergraduates (most of whom live on campus), 1,000 part-time undergraduates, and 2,500 graduate students enrolled primarily in the MBA program (as part-time students), several master's in education programs, and in the health-related fields of nursing and health services administration. About two thirds of all full-time undergraduates come to Xavier from outside the metropolitan area, whereas virtually all the graduate and part-time undergraduate students come from within the area. Furthermore, most of Xavier's graduate students are also employed full-time, with their employers frequently paying some portion of the tuition costs. Therefore, the source of traditional economic impact arises largely from the full-time undergraduate population. It includes the impact generated by the roughly 2,000 nonlocal undergraduates as well as import substitution effects associated with the local undergraduates who would have attended school outside the region had they not gone to Xavier. The graduate and part-time programs generate virtually no import substitution impact because the students involved would not have enrolled outside the area had they not been taking classes at Xavier. Although subsidizing the university education (e.g., the MBA) of its employees likely saves the employer search costs associated with finding new MBA-educated employees, we believe that the impact of such cost savings is negligible relative to the other impacts generated by the university. Consequently, we largely ignored the graduate programs in conducting our analysis.
An examination of our nonlocal undergraduates suggests that the principal sources of impact are derived from four areas. By far, the largest source of funds spent by nonlocal students was on tuition, net of any financial aid provided by Xavier. In the 1995-to-1996 academic year, net tuition revenues from this group totaled nearly $15 million. The other three largest spending categories were off-campus room and board spending at $5.5 million, on-campus room and board spending at $4.6 million, and off-campus incidental spending at nearly $1.9 million. Our source for the on-campus spending was the university budget office. The student development office was able to provide estimates of the typical off-campus spending for both dorm and nondorm students. Additional spending by the nonlocal group came in the form of fees, bookstore spending, special events, and transition spending (e.g., orientation and moving expenditures involving family members). In each case, university budget data were combined with student development data to generate these estimates.
Local undergraduates provided about $6.4 million of direct economic impact through import substitution. A survey of our undergraduate freshmen class suggested that 31% of our local freshmen would have attended a private college or university outside the Cincinnati area had they not attended Xavier, and another 16% would have attended a nonlocal public institution of higher learning. Using estimates of typical private and public university tuition, room and board, and other sources of spending, we were able to estimate the total spending that would have occurred outside the Cincinnati area had these local students not attended Xavier. Our estimate of $6.4 million, though far smaller than the $28 million associated with nonlocal students, is certainly too large to ignore. It follows that for institutions with larger proportions of local students, economic impact analysis that ignores the effects of import substitution will substantially underestimate both the direct spending and total economic impact attributable to that institution.
Xavier, like most institutions, derives considerable support in the form of gifts. After subtracting the contributions from local sources, Xavier received nearly $4 million in outside gifts. In Xavier's case, that number is conservative because it came in a year when Xavier was between capital campaigns and it does not include any estimated import substitution in parent and alumni giving. The latter was omitted because we were unable to identify credible sources.
Athletics is another source of direct impact, although smaller than might be expected when local sources are factored out. Here, we relied on information provided by both the budget and athletics offices to estimate the net incremental effect.
The indirect effects generated from these various sources of spending in the Cincinnati area were estimated using the RIMS-II model of the Cincinnati metropolitan area. Calculating these secondary estimates requires knowledge of where direct spending flows occur within the economy Local undergraduates provided about $6.4 million of direct economic impact through import substitution.
as well as the extent to which the funds, when spent, go to resources located outside the area. The RIMS-II model can be used in a variety of ways to estimate these secondary effects, but all methods require detailed information on how the direct spending occurred in the area. The so-called multiplier effects vary considerably by sector within a local region. For example, service-oriented sectors are likely to be more labor intensive in production and therefore result in both larger secondary gross spending and employment effects. Using Xavier budgetary data to determine where Xavier's nonlocal revenues are spent, and using student development and athletic office information to determine where off-campus spending occurred, we were able to allocate the direct spending flows to specific sectors of the Cincinnati area economy and generate the traditional total economic impact numbers for Xavier University in a typical year.
Gross sales impact for the 1995-to-1996 budget year totaled approximately $66 million based on nearly $44 million of direct incremental spending by local and nonlocal sources. Interestingly, this number is quite close to the total Xavier University budget for that time period. This finding is consistent with most of the university impact studies we reviewed-that a university's annual impact approximately equals its annual budget. Although that turned out to be the case for Xavier and may be true on average, we believe that credible estimates should take into account the specific characteristics of each educational institution. According to the RIMS-II model, the economic impact of Xavier also generated roughly 1,000 jobs, more than 600 that were not associated with Xavier University. More than $26 million in earnings were generated, most of which was away from Xavier. Finally, we found that the impact generated nearly $200,000 in sales tax revenues to the metropolitan area. Incremental tax revenues are often of considerable interest to local governments and therefore of use in a capital campaign.
To measure the human capital impact, we examined where both local and nonlocal graduates of Xavier were living 6 to 7 years following graduation. Using data gathered from Xavier's alumni office and local high school alumni associations, we found that about 26% of Xavier graduates who came to Xavier from outside the Cincinnati metropolitan area were living in the area after graduation. Roughly 84% of local Xavier graduates are still in the area 6 to 7 years after graduation. Data provided to us from alumni groups associated with the local high schools suggested that 52% of their students who went to college out of the area returned within 6 to 7 years following college graduation to live locally. Given Xavier's local/nonlocal mix of students and using the assumption that none of the nonlocal Xavier graduates would have located in the Cincinnati area had they not attended Xavier, we conclude that approximately 22% of Xavier's graduating seniors remain in the Cincinnati area because they attended Xavier.
Our calculations are based on the following: Xavier's typical undergraduate nonlocal proportion is 65%. The fact that 26% of these students were still in the area after 6 to 7 years meant that 17% of Xavier's total graduating population was here because of Xavier.
We found from a survey of entering freshmen that 53% of local entering students would have gone to school elsewhere in the metropolitan area, whereas the remaining 47% would have gone to school outside the area. Assuming that the likelihood of remaining in the area is the same regardless of which local institution our local undergraduates would have attended (including Xavier), we focused our attention on the 47% who said they would have gone elsewhere had they not attended Xavier. Although it may be argued that local students choosing to go to school outside the area are more likely to leave the area permanently, we assume that the difference between the Cincinnati return rate (52%) and the rate at which Xavier students stay in the area (84%) is due entirely to the decision to go to school locally. This means that the 47% of Xavier local undergraduates who would have attended school outside the area had they not attended Xavier were 61% more likely to locate in the Cincinnati area after graduation because they went to Xavier. The differences in these location rates, given that 35% of Xavier's undergraduate population is local and that 46% of those local students would have attended school out of the region, means another 5% of Xavier's total graduating population remains in the area because they went to Xavier.
Thus, the total percentage of Xavier graduates remaining because they attended Xavier is about 22%. In a typical graduating class of 600 students, about 132 remain in the area because of Xavier. Although one may quibble with some of the assumptions made, there is strong evidence that Xavier has a significant impact on its graduates' postgraduation choice of where to live. Without 
